Abstract Despite the decision to omit hypersexual behavior or hypersexuality from the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), research regarding the nature of hypersexual behavior has flourished in recent years. One area in which there is still a distinct and present need for more work has been outcome research related to the efficacious treatment of hypersexual behavior. Although prior reviews have systematically delineated the necessary changes and improvements in outcome research related to the treatment of hypersexuality, the present review seeks to evaluate the current state of outcome research in light of recent advances in the understanding of hypersexual behavior. Prior reviews are synthesized, recent outcome studies are examined, recent advances in the treatment of related disorders are reviewed, recent advances in hypersexual behavior research are evaluated in terms of treatment implications, and recommendations for future research are offered.
Introduction
Despite controversies regarding the nature of hypersexual behavior [1] and the omission of a diagnosis from the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) [2] , the science of hypersexual behavior has proliferated and advanced rapidly in recent years [for reviews, see [3] [4] [5] [6] . For example, within the past 5 years alone, investigators have refined the definitions, assessments, and diagnostic precision of hypersexual behavior [7, 8] . Hypersexuality has been linked with personality correlates [9] , relationship styles [10] , emotional states [11] , and even moral concerns [12] . These rapid changes make the half-life of past reviews pertaining to outcome research quite brief, and it is essential that the field maintain an ongoing conversation, so that outcome studies being developed now remain relevant to the likely trajectory of the field. The purpose of this article is to review recent advances in the study of hypersexual behavior in order to discuss implications for outcome research being initiated over the next few years.
Over the past 25 years, scholars proposed numerous treatments for hypersexual behavior, though few have been studied empirically. These treatments include psychotherapeutic interventions [13••] , psychopharmacological interventions [14••] , as well as a range of case studies delineating mixed treatment methods [15] . Even so, recent reviews highlight methodological problems in many outcome studies [13••, 14••] . For the present review, we (a) synthesize methodological and theoretical reviews of hypersexual behavior treatments published within the past 3 years, (b) explore advances in hypersexual behavior treatments, (c) explore advances in the treatment of related disorders, (d) review recent advances in the psychosocial and neurological understanding of hypersexual behavior with implications for treatment, and (e) provide recommendations for future research related to hypersexual behavior.
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Prior Reviews
Within the past 3 years, several reviews of hypersexual behavior treatments have been published. These reviews have ranged from methodological critiques [13••, 14 ••] to examinations of specific techniques [16] and theoretical integrations [15, 17] . We summarize the key findings of these prior works, with a focus on the recommendations from previous reviewers.
In a 2013 review, Naficy and colleagues considered the body of research surrounding pharmacological treatments of hypersexual behavior. Although several examples of successful pharmacological treatments for hypersexual behavior were described, the primary conclusions of the review focused on the methodological limitations that hampered pharmacological research. Chiefly, studies were consistently limited by small sample sizes, exclusively male samples (despite numerous studies documenting hypersexual tendencies in women [18, 19] ), predominantly Caucasian samples (despite numerous studies documenting hypersexual tendencies in diverse populations [20, 21] ), and discrepancies in inclusion criteria. Naficy and colleagues [14••] identified only one double-blind, placebo-controlled study that approached conventional standards for rigorous research. Notably, in such a rigorous study, pharmacological interventions performed no better than placebo interventions, casting doubt on the utility of such interventions for the treatment of hypersexual behavior.
In a 2014 review [13• •], Hook and colleagues identified 14 studies (8 psychotherapeutic and 6 pharmacological) that examined treatments of hypersexual behavior published within the past 25 years. Although several of these studies were promising, there were a number of methodological problems that hampered the generalizability of findings. Primarily, the majority of studies of the treatment of hypersexual behavior lacked consistent inclusion criteria, with some exclusively relying on self-reported feelings of hypersexual behavior rather than any behavioral measure, while others required strict behavioral criteria to be met. Furthermore, the vast majority of studies lacked diversity in terms of sexual orientation, race, and gender, with most participants being heterosexual, Caucasian males. Most studies also lacked methodological rigor according to conventional standards [22] [23] [24] , lacked consistency in treatment modalities, and lacked consistency in the reporting of results. In sum, although preliminary research was promising, the body of literature as a whole was sparse and methodologically limited.
Building on Hook and colleague's methodological review [13••] , Franqué, Klein, and Briken [16] provided an in-depth review of the techniques used in the treatment of hypersexual behavior, with a focus on the possible etiologies of hypersexual behavior proposed by each respective treatment approach. Although prior studies have mentioned a number of efficacious techniques for treating hypersexual behavior (e.g., acceptance and commitment therapy; cognitive behavioral therapy), Franqué and colleagues [16] concluded that the vast majority of prior research on the topic lacked etiological clarity or focus on the underlying processes that drive hypersexual behavior. In concert with other reviews, they concluded that research related to the treatment of hypersexual behavior is still in its infancy, often lacking methodological rigor and etiological clarity. Collectively, these prior reviews suggest that there is a need for substantially more treatment studies that possess etiological clarity and methodological rigor.
New Outcome Research
Building on past reviews, we identify recent advances in outcome research related to hypersexual behavior. Specifically, we examine studies of the treatment of hypersexual behavior or related conditions (e.g., compulsive pornography use), with a focus on treatment or outcome studies published within the past 3 years that have not been previously examined by prior reviews on the topic. To this end, a variety of databases were queried including PubMed, ProQuest, JSTOR, PsycInfo, and Medline. Additionally, Google Scholar and Ebsco Host's Academic Search Complete were also queried, as they both sample a range of databases. Search terms included Bhypersexuality,^Bhypersexual behavior,^Bsex addiction,B sexual addiction,^Bpornography addiction,^Bsexual compulsivity,^and Bsex addict.^The search was limited to articles published between January 1, 2012 and March 1, 2015. Additionally, only articles examining the treatment of nonparaphilic hypersexual behavior not better accounted for by medical reasons were reviewed.
Using the previously described methods, only one new study was identified [22] [23] [24] that constituted a study of outcome research related to the treatment of hypersexual behavior not previously subsumed by a prior review. In an inpatient treatment setting, Hartwood and colleagues [22] [23] [24] described the intensive treatment of individuals with reported sexual addictions in comparison with those who reported sexual addictions and comorbid substance use disorders. In a total treatment sample of 57 (52 men, 5 women), 21 participants reported experiencing only a sexual addiction; whereas, 36 reported experiencing a comorbid sexual addiction (SA) and substance use disorder (SUD). Comorbid substance use included a range of substances (e.g., alcohol, prescription pain medicine, cocaine, heroin). Inpatient treatment for sexual addiction consisted of individual therapy, group therapy, 12-step support, recovery planning, and psychosocial education. Treatment for comorbid SA and SUD followed a similar pattern, with intensive group therapy and 12-step support for SUD as well. After successful completion of the intensive outpatient program (M=54.75, SD=13.97), participants were discharged with a plan in place for continuing care. At 6 months post treatment, both those receiving treatment for SA and for SA with comorbid SUD reported significant continued gains in behavioral regulation, sexual impulse control, and general psychological well-being. Notably, in general, neither treatment group did particularly better or worse than the other on measures of sexual addiction and general well-being. In the SA-SUD treatment group, reductions in substance use were also noted at 6 months post treatment, suggesting that the simultaneous treatment of SA and SUD is a worthwhile endeavor.
This research is particularly salient given that substance use disorder populations are more likely to report problems with hypersexual behavior than the general population [22] [23] [24] [25] . Furthermore, prior research has explicitly recommended that substance use disorders demand precedent in treatment over hypersexual behavior [26] . Although the safety concerns presented by a substance use disorder might demand immediate treatment, the results of Hartmann and colleague's [22] [23] [24] work suggest that both substance use and hypersexual behavior may be effectively addressed concurrently rather than sequentially. Several of the previously mentioned methodological limitations also applied to Hartmann and colleagues' [22] [23] [24] work. Primarily, the sample was predominantly male, and information regarding race and sexual orientation for participants was not provided. Finally, treatment techniques were only briefly described, without a great deal of clarity regarding the specifics of therapeutic approaches. Collectively, these limitations hamper the generalizability of the findings.
Advances in Treatments of Related Disorders
Moving beyond examinations of the treatment of hypersexual behavior specifically, we noted that recent advances in the treatment of other process addictions (i.e., Internet addiction) may be relevant to the present review. For example, cognitive behavioral therapy and similar approaches are common strategies for treating a wide variety of mental health concerns, including addictions [27] . Within the past 3 years, there have been some advances in the treatment of process addictions using CBT-based techniques that might bear implications for outcome research in the treatment of hypersexual behavior.
A particularly promising line of research related to the treatment of process addictions has been the recent development of CBT for Internet addiction (CBT-IA) [28] . This therapy is designed to help individuals reduce the excessive use of the Internet, including excessive sexual behavior on the Internet. Using a three-phase approach, CBT-IA first seeks to reduce the problematic use with targeted behavioral interventions; it then seeks to modify maladaptive cognitions related to the problematic use, particularly thoughts associated with denial; finally, using a synthesis of CBT and harm reduction therapy (HRT), CBT-IA seeks to identify and treat any comorbid conditions that are related to the excessive use of the Internet.
Importantly, CBT-IA has shown promise as an effective treatment modality for addressing Internet addiction. In a 12-week treatment study of 128 Internet-addicted clients (35 % women, 65 % men), CBT-IA was found to be effective in reducing compulsive use of the Internet and self-reported feelings of addiction [29] . Moreover, the majority of these gains were present both at the end of treatment and 6 months later, demonstrating long-term maintenance of therapeutic gains. Although CBT-IA was not designed to primarily treat sexual disorders, 39 % of the participants in this treatment study reported compulsive use of the Internet for sexual media consumption. The efficacy of CBT-IA in reducing patterns of online compulsive sexual behavior may inform the appropriate treatment of hypersexual behavior more generally.
Similar results have also been found for manualized CBT and motivational interviewing (MI) for Internet addiction [30] . In a small, qualitative analysis of seven individuals seeking treatment for problematic use of the Internet, van Rooij and colleagues found that a manualized CBT approach that integrated MI was effective in reducing feelings of addiction and problematic behaviors over the course of 5-10 sessions. Again, although the design of the study was focused on Internet addiction more broadly, three out of seven participants in the analysis reported compulsive use of online sexual media as their primary difficulty, raising the possibility of the effectiveness of such a treatment pattern for hypersexual concerns as well.
These patterns of results have also been confirmed by a recent meta-analysis on the treatment of Internet addiction [31] . Results from this meta-analysis noted that CBT as a treatment for Internet addiction (including online sexual compulsivity) demonstrated consistent gains, often above and beyond the gains accomplished through other psychotherapy modalities. Again, although the studies in this meta-analysis were not concerned with hypersexual behavior specifically, online sexual compulsivity was included in the analysis, again pointing to the efficacy of tailored CBT-based interventions for the successful treatment of Internet addiction, which may also include certain forms of hypersexual behavior.
Advances in the Understanding of Hypersexuality
Despite a limited amount of outcome research, there have been a number of recent studies that have enhanced current understandings of hypersexual behavior in ways that may inform treatment. At the forefront of these advances were the diagnostic criteria and etiological considerations that were put forth for consideration in the DSM-5. Although hypersexual behavior was ultimately excluded from the publication, the consolidation of diagnostic criteria [3, 32] , the development of rigorous and comprehensive assessment instruments related to those criteria (e.g., Hypersexual Behavior Inventory, [7] ), and a field trial assessing the reliability and validity of the diagnostic criteria [8] provide a consolidated structure that may allow for future advances in the field. Although such advances are still relatively recent, it is likely that they will prove fruitful in guiding future outcome research. Numerous other advances have also been achieved in recent years, with many bearing clear treatment implications.
Advances in Psychosocial Understanding
Research examining the psychosocial correlates of hypersexual behavior has expanded greatly within the past 3 years. A number of recent works on the correlates of hypersexual behavior have highlighted several common threads [10, 19, [33] [34] [35] [36] . Specifically, hypersexual tendencies correlate with a propensity to experience negative emotion [33] [34] [35] [36] [37] [38] [39] and poor impulse regulation [19, 40] . Collectively, these findings point toward more global symptoms of dysregulation and distress within hypersexual individuals.
Building on findings linking hypersexual behavior and a propensity toward negative emotion, many works have highlighted deficits in adaptive coping techniques in hypersexual individuals. For example, recent work [41] found that hypersexual tendencies were associated with lower levels of self-forgiveness. Additionally, self-compassion was also lower among those expressing hypersexual tendencies [37] . Mindfulness was also found to be a negative predictor of hypersexual behavior, above and beyond general propensities toward negative emotion [38] . In short, hypersexual individuals seem to have a range of deficiencies in adaptive coping mechanisms, particularly those that involve dealing with negative emotions. These findings are particularly relevant for future treatment research. Mindfulness-based techniques and interventions have demonstrated efficacy in treating addictive disorders such as substance abuse [42] and pathological gambling [43] [44] [45] , and a wide range of mindfulness-enhancing interventions exist [46] . Similarly, interventions designed to enhance self-compassion [47] are effective in enhancing adaptive coping mechanisms, and interventions based on selfforgiveness [48] have been found to be effective in treating other addictive patterns of behavior and could be tailored for the treatment of hypersexual behavior.
A third advance in the understanding of hypersexual behavior has been the focus of recent works on how many people may identify as struggling with hypersexual behavior (or Bsexual addition^), even if their sexual behavior is within normal limits. Indeed, the field has conflated perceived hypersexual behavior with behaviors consistent with problematic hypersexual tendencies, as documented by many theoretical works [1] , empirical articles [12, 40] , narrative reviews [49] and case studies [15] . A noted shortcoming of research about hypersexual behavior in general is that a number of the inventories designed to measure hypersexual tendencies rely fully on self-reported impressions of one's own behavior, with little attention paid to actual behavior [50] . Even some previously published studies of hypersexual behavior treatment have only relied upon self-reported feelings as inclusion criteria [13 
Collectively, a body of evidence indicates that there has often been a failure to distinguish between perceived feelings of hypersexuality and actual hypersexual behavior. This shortcoming has hampered the interpretability and general utility of much hypersexual behavior research. Although some have postulated that this weakness is evidence of the faulty nature of hypersexual behavior as a construct [49] , we are hesitant to make such a claim. Recent advances in the diagnosis and assessment of hypersexual behavior will likely provide greater structure for future treatment studies. Even so, there is also a body of evidence that suggests that for many people, the perception of hypersexual behavior or sexual addiction is, within itself, problematic [15, 40] . In essence, for some individuals, perceived hypersexual behavior may be the problem, even though their behavior is not inherently problematic. Individuals may have more or less stringent sexual values. For individuals who have very strict values, the threshold for feeling potentially very high levels of distress associated with sexual thoughts or behaviors is likely to be very low [12] . Even if a sexual behavior is infrequent, a person with strict sexual values may ruminate heavily on past sexual behaviors in a way that promotes feelings of distress, perceptions of hypersexuality, and behaviors that perpetuate those feelings. Although the notion of perceived addiction is relatively novel in the realm of hypersexual behavior, it has been studied for several years in substance abuse research [51, 52] and process addiction research [53] , often predicting future recurrences of problematic behaviors and a wide range of psychological distress indicators.
Given the emergence of perceived hypersexual behavior as a construct and the associations of such a perception with truly problematic mental health symptoms [40] , there is a need for research addressing perceived hypersexual behavior, in addition to further research related to the treatment of hypersexual behavior itself. This need is most apparent in two domains. Primarily, there is a need for research that objectively distinguishes between (or at least clearly relates) perceived hypersexual behavior and actual hypersexual tendencies. Secondarily, there is a need for research into the development, etiology, progression, and treatment of perceived hypersexual behavior, particularly in the absence of objective hypersexual tendencies. Indeed, the modification of negative self-perceptions is a hallmark of most modern psychotherapies. For at least some individuals, there is evidence to suggest that the maladaptive self-view associated with perceived hypersexual behavior is of greater consequence than their sexual behaviors themselves. As such, there is a need for studies in which perceived hypersexual behavior is effectively controlled for.
Advances in Neurological Understanding of Hypersexuality
Moving beyond psychosocial associates of hypersexual behavior, recent studies have also suggested that neurological factors may be related to hypersexual behavior [54, 55] . In particular, functional magnetic resonance imaging (fMRI) has revealed similarities between the way that hypersexual individuals respond to sexual stimuli and the way that substance abusers respond to substances on which they are dependent [54] . Similarly, in a sample of 64 adult males, Kühn and Gallant [55] found that gray matter volume within the reward system structures of the brain (i.e., the right caudate) was inversely correlated with the number of hours an individual reported viewing pornography. Collectively, both of these studies suggest similar neurological structures between hypersexual behavior and other addictive processes. Furthermore, in addition to these studies, recent editorials [56] and theoretical reviews [57] pointed to the importance of understanding neurobiological underpinnings of certain forms of hypersexual behavior. Although some of these opinions have been subject to debate, general consensus exists that implicates neurobiological underpinnings in the experience of hypersexual behavior and associated conditions [58] .
Collectively, these recent works point toward an understanding of neurological factors as related to the experience of hypersexual behavior and also highlight the possibility of enhanced pharmacological management of hypersexual behavior. Although prior reviews [14••] have highlighted that poor etiological understanding of hypersexual behavior has limited pharmacological management of the disorder, this emerging body of research is enhancing present understandings of the potential etiology and neurobiology of hypersexual behavior. By extension of this enhanced understanding, it is plausible that more efficacious pharmacological treatments might be tested, and it is likely that this is an area in which productive research might be conducted.
Conclusions and Recommendations
At the outset of the present review, we sought to examine recent advances in the treatment of hypersexual behavior. In the past, reviews have noted that research on the treatment of hypersexual behavior has been limited both in quantity and methodological quality. Such a trend continues into the present. Despite broad-based searches of research published within the past 3 years, we identified only one new study examining the treatment of non-paraphilic hypersexual behavior [22] .
Although this work represents an important contribution, it too suffers from many of the same limitations delineated in prior works. This dearth of new research highlights conclusions of prior reviews calling for more research in this domain as well as more specific needs for greater rigor and control in such research. Even so, there have been recent advances that may inform treatment.
Within the past 3 years, research that may inform the treatment of hypersexual behavior has flourished. As previously reviewed, a number of studies have illuminated various factors relevant to the development and maintenance of hypersexual behavior patterns. Such factors have included (a) advances in the neuropsychological understanding of hypersexual behavior, (b) the considerations of moral emotions and perceptions in hypersexual behavior, and (c) the treatment of theoretically similar disorders. These advances in research around the understanding of hypersexual behavior and related disorders lead to a few very clear recommendations for the field moving forward.
Primarily, there is still a need for more research related to the treatment of hypersexual behavior. The small number of outcome studies illustrates a conclusion made by prior evaluations of the field-the study of hypersexual behavior is still a field in its infancy [5] . Furthermore, the relative absence of empirically based outcome studies has greatly hampered the present understanding of hypersexual behavior. However, as has been highlighted in prior reviews, simple quantity alone is not a sufficient solution to the absence of research on this topic; much more rigorous methodologies must also be employed. For example, the majority of research on both the treatment of hypersexual behavior and the etiology of hypersexual behavior remains distinctly biased toward Caucasian males. Inclusion criteria for outcome studies remain diverse, and the measurement of hypersexual behavior in general still lacks consistency across studies. The calls for greater theoretical and methodological rigor delineated in prior reviews [13••, 14••, 16] still persist and must be addressed for outcome research to make any substantive advances in the future.
There is also a need for more case studies examining the treatment (both successful and unsuccessful) of hypersexual behavior patterns. Although the psychiatric and medical literature are replete with case studies of the treatment of hypersexual behavior secondary to primary medical diagnosis, there is a relative absence of recent case studies examining either the pharmacological or psychotherapeutic treatment of more general non-paraphilic hypersexual behavior. In the absence of both controlled studies of treatment efficacy and examples of individual treatment techniques and outcomes, there is very little research on which to base any attempt at an evidencebased treatment protocol for hypersexual behavior [59] .
Given recent advances in the use of CBT-based techniques for the treatment of Internet addiction, there is a need for research examining the utility of such techniques in reducing hypersexual behaviors, particularly those related excessive online sexual behaviors. Given that a substantial portion of individuals who identify as hypersexual engage in excessive pornography consumption online [60] , the demonstrated utility of CBT for Internet addiction in reducing problematic online behavior is a promising avenue for addressing certain forms of hypersexual behavior. Future research might focus on determining whether treatments of hypersexual behavior when coupled with other forms of addiction are efficacious as a result of mechanisms that are common to addictive patterns of behavior in general or if unique mechanisms contribute to improvement in process and substance addictions.
Given recent advances regarding perceived hypersexual behavior and personal morality, there is a need for research examining the roles of self-conscious emotions and beliefs in the treatment of hypersexual behavior [39] . As excessive guilt or shame may lead to over-orunder-reporting of hypersexual tendencies, more research needs to effectively control for these variables. There is also a need for research examining how strong moral beliefs around sexual behavior might be effectively addressed in the therapeutic context to promote wellbeing. This may be an area in which the aforementioned interventions addressing self-compassion, mindfulness, and self-forgiveness might be particularly relevant.
Finally, there is a need for outcome research examining specific treatments for specific forms of hypersexual behavior. Prior research has extensively documented that compulsive sexual behavior patterns may vary drastically from person to person. Although the study of hypersexual behavior is a sub-field still in its infancy, diverse expressions of the same disorder might necessitate diverse treatment approaches.
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